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[Designation of the Document] Specification 

[Title of the Invention] 4 - Subs ti tuted piperidine compound 
[patent Claims] 

[claim l] A 4 - substituted piperidine compound (I) 
represented by the following formula or a pharmacologically 
acceptable salt thereof. 

[chemical Formula l] 

N — R 2 ( I ) 

{In the formula, R 1 means a group selected from the following 
substi tuents : 

[chemical Formula 2] 





(R 3 )n 




<CH 2 ) m -- 




(CH 2 ) m -- 



( R,s )nn- 





<cH 2 ) m — 





(CH 2 ) m -- 




(CH 2 ) n 



1 




[wherein (R 3 ) s are the same as or different from each other and 
each represents hydrogen atom, a halogen atom, hydroxyl group, 
a lower alkyl group, a lower cycloalkyl group, a lower alkoxy 
group, a lower alkoxyalkoxy group, a halogeno lower alkyl group, 
a hydroxy lower alkyl group, a cyano lower alkyl group, an amino 
lower alkyl group, a halogeno lower alkoxy group, a hydroxy 
lower alkoxy group, a cyano lower alkoxy group, a lower acyl 
group, nitro group, an optionally substituted amino group, an 
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optionally substituted carbamoyl group, mercapto group or a 
lower thioalkoxy group; 

R 4 means hydrogen atom or a lower alkyl group; 

R 5 represents a halogen atom (provided that fluorine is 
excluded) , hydroxyl group, a lower alkyl group, a lower alkoxy 
group, cyano group, a halogeno lower alkyl group, a hydroxy 
lower alkyl group, a cyano lower alkyl group, an amino lower 
alkyl group, nitro group, an azido group, an optionally 
substituted amino group, an optionally substituted carbamoyl 
group, an optionally substituted carboxyl group, mercapto group 
or a lower thioalkoxy group; 

the bound represetned by the following formula: 



means a single bond or double bond; and 

m means 0 or an integer from 1 to 6 and p means 1 or 2 , 
respectively] ; and 

R 2 means a lower cycloalkylmethyl , a 2,2- 
(alkylenedioxy) ethyl or a group represented by the following 
formula : 



(wherein (R 6 ) s are the same as or different from each other and 



[chemical Formula 3] 



[chemical Formula 4] 
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each represents hydrogen, a halogen atom, hydroxyl group, a 
lower alkyl group, a lower cycloalkyl group, a lower alkoxy 
group, a lower alkoxyalkoxy group, an aryloxy group, an 
aralkyloxy group, a halogeno lower alkyl group, a hydroxy lower 
alkyl group, a cyano lower alkyl group, a halogeno lower alkoxy 
group, a hydroxy lower alkoxy group, a cyano lower alkoxy group, 
a lower acyl group, cyano group, nitro group, an optionally 
substituted amino group, an optionally substituted carbamoyl 
group, mercapto group or a lower thioalkoxy group, and two R 6 s 
may together form an aliphatic ring, an aromatic ring, a 
heterocyclic ring or an alkylenedioxy ring) ; and q means 0 or 
an integer from 1 to 5} . 

[claim 2] The 4 - substituted piperidine compound (I) as 
claimed in Claim 1 or a pharmacologically acceptable salt 
thereof, which is the one selected from the following compounds : 

(1) 1 -benzyl - 4 - [(5,6- dimethoxy- 2 - chloro- 1 - indanon) - 1 - 
yl] methylpiperidine, 

( 2 ) 1 -benzyl - 4 - [(5,6 -dimethoxy- 2 -bromo - 1 - indanon) - 2 - 
yl] methylpiperidine , 

( 3 ) 1 -benzyl - 4 - [(5,6- dimethoxy- 2 - iodo - 1 - indanon) - 2 - 
yl] methylpiperidine, 

(4 ) 1 -benzyl - 4 - [ (5 , 6 - dimethoxy- 2 -hydroxy- 1 - indanon) - 2 - 
yl] methylpiperidine, 

(5) 1 -benzyl -4- [ (5, 6 - dimethoxy - 2 -methyl - 1 - indanon) -2- 
yl] methylpiperidine, 

(6) 1 -benzyl -4- [ (5, 6 - dimethoxy - 2 - ethyl - 1 - indanon) -2- 

4 



yl] methylpiperidine, 

(7) 1- benzyl -4- [ (5, 6 - dimethoxy - 2 - azido - 1 - indanon) -2- 
yl] methylpiperidine, 

(8) 1 -benzyl -4- [ (5, 6 - dime thoxy - 2 - amino - 1 - indanon) - 2 - 
yl] methylpiperidine, 

(9) l-benzyl-4- [ (5, 6 - dime thoxy - 2 -me thy 1 amino - 1 - indanon) -2- 
yl] methylpiperidine, 

(10) 1 -benzyl - 4 - [ (5 , 6 - dime thoxy - 2 - dime thy 1 amino - 1 - indanon) 
2 -yl] methylpiperidine, 

(11) l-benzyl-4 - [ (5, 6 - dime thoxy - 2 - ace t amide - 1 - indanon) -2- 
yl] methylpiperidine , 

(12) l-benzyl-4 - [ (5, 6 - dime thoxy - 2 -me thanesul f onamide - 1 - 
indanon) - 2 - yl ] me thylpiperidine , 

(13) 3 - (1 -benzylpiperidin- 4 -yl) - 2 - chloro- 1 - (2,3,4,5- 
tetrahydro- 1H - 1 -benzoazepin - 8 - yl ) - 1 -propanone, 

(14) 3- (1 -benzylpiperidin- 4 -yl) -2, 2 - di chloro - 1 - (2,3,4,5- 
tetrahydro- 1H- 1 -benzoazepin- 8 -yl) - 1 -propanone, 

(15) 5,7-dihydro-3- {1- chloro- 2- [ (1- (phenylme thyl ) -4- 
piperidinyl] ethyl} - 6H-pyrrolo [4 , 5 - f ] - 1 , 2 -benzoisooxazol - 6 - 
one, 

(16) 5, 7 -dihydro-3 - {1, 1 - dichloro - 2 - [ (1- (phenylme thyl ) -4- 
piperidinyl] ethyl} -6H-pyrrolo [4, 5-f ] -1, 2 -benzoisooxazol - 6 - 
one , 

(17) 1- (2 -methyl - 6 -benzothiazolyl ) -3- [1- (phenylme thyl ) -4- 
piperidinyl] - 2 - chloro - 1 -propanone , and 

(18) 1- (2 -methyl - 6 -benzothiazolyl) -3- [1- (phenylme thyl ) -4- 



piperidinyl] -2, 2 - di chloro - 1 - propanone . 

[claim 3] An acetylcholinesterase inhibitor comprising 
the 4 - subs tituted piperidine compound (I) as claimed in Claim 
1 or 2 , or a pharmacologically acceptable salt thereof as an 
active ingredient . 

[claim 4] An agent for preventing, treating or improving 
various types of senile dementia, cerebrovascular dementia or 
attention deficit hyperactivity disorder, which comprises the 
4 - substituted piperidine compound as claimed in Claim 1 or 2, 
or a pharmacologically acceptable salt thereof as an active 
ingredient . 

[claim 5] The preventing, treating or improving agent 
as claimed in Claim 4, in which the various types of senile 
dementia is Alzheimer- type senile dementia. 
[Detailed Description of the Invention] 

[OOOI] 

[Field of Industrial Application] 

The present invention relates to a novel compound which 
is useful as a medicament, specifically as an 

acetylcholinesterase inhibitor, and more specifically as an 
agent for preventing, treating or improving various types of 
senile dementia, cerebrovascular dementia or attention deficit 
hyperactivity disorder, and which is an agent for preventing, 
treating or improving Al zheimer - type senile dementia 
specifically as the various types of senile dementia. 
[0002] 



[prior Art] 

With a rapidly increasing population of the older 
generation, it is strongly desired to establish a method of 
treating senile dementia such as Alzheimer - type senile dementia, 
cerebrovascular dementia and attention deficit hyperactivity 
disorder . 

Development of treating agents for these diseases has been 
studied from various points of view, and in a prominent point 
of view, development of acetylcholine precursors and 
acetylcholinesterase inhibitors is proposed because these 
diseases are accompanied by a reduction in cholinergic 
functions in the brain, and actually, such compounds are 
clinically applied. As the typical acetylcholinesterase 
inhibitors, donepezil hydrochloride (1 -benzyl -4- [(5,6- 
dimethoxy- 1 - indanon) - 2 -yl] methylpiperidine hydrochloride) , 
rivastigmine (3 - [1- (dimethyl amino) ethyl] phenyl N- ethyl - N - 
methylcarbamate) , metrifonate (dimethyl ( 2 , 2 , 2 - trichloro - 1 - 
hydroxyethyl) phosphate) , tacrine hydrochloride (1,2,3,4- 
tetrahydro - 9 - acridinamine) , galanthamine hydrobromide , 
neostigmine, physos tigmine etc. may be proposed. 
[0003] 

[problem to be Solved by the Invention] 

However, among these medicaments , denepezil hydrochloride 
is only the compound that is confirmed to have a pharmaceutical 
effect on the diseases in actual clinical application and is 
recognized to have satisfactory usefulness from the viewpoint 



of side effects and frequency of administration. The other 
medicaments have some drawbacks such as poor effects, 
undesirable side effects, necessity for frequent 
administration per day, and limited use in an injection because 
of their inapplicability to oral administration. Therefore, 
there is no or little choice but to choose denepezil 
hydrochloride at present . 
[0004] 

Donepezil hydrochloride is an excellent medicine as 
described above. However, it is needless to say that an 
acetylcholinesterase inhibitor that exhibits more excellent 
effect, if available, will offer a wider choice of options in 
selecting medicines in clinical fields and be more preferable. 
[OOOS] 

[Means for Solving the Problem] 

Therefore, the present inventors have made intensive 
research for various compounds over the years in order to 
develop medicines having more excellent effects and higher 
safety . 

As a result, they have found that a novel 4 - subs tituted 
piperidine compound (I) or a pharmacologically acceptable salt 
thereof can achieve the intended object, and have accomplished 
the present invention. 
[0006] 

Accordingly, an object of the present invention is to 
provide a novel compound which is useful as a medicament, 
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specifically as an acetylcholinesterase inhibitor, and more 
specifically as an agent for preventing, treating or improving 
various types of senile dementia, cerebrovascular dementia or 
attention deficit hyperactivity disorder, and as an agent for 
preventing, treating or improving Alzheimer- type senile 
dementia specifically as the various types of senile dementia, 
and to provide a process for producing it. 
[0007] 

Herein, the 4 - substituted piperidine compound (I) 
according to the present invention is represented by the 
following formula (I) : 
[0008] 
[chemical Formula 5] 




(i) 



[0009] - [0015] 

In the formula, R 1 means a group selected from the following 
substi tuents . 
[chemical Formula 6] 




9 
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each means hydrogen atom, a halogen atom, hydroxyl group, a 
lower alkyl group, a lower cycloalkyl group, a lower alkoxy 
group, a lower alkoxyalkoxy group, a halogeno lower alkyl group, 
a hydroxy lower alkyl group, a cyano lower alkyl group, an amino 
lower alkyl group, a halogeno lower alkoxy group, a hydroxy 
lower alkoxy group, a cyano lower alkoxy group, a lower acyl 
group, nitro group, an optionally substituted amino group, an 
optionally substituted carbamoyl group, mercapto group or a 
lower thioalkoxy group; 

R 4 represents hydrogen atom or a lower alkyl group; 

R 5 represents a halogen atom (provided that fluorine is 
excluded) , hydroxyl group, a lower alkyl group, a lower alkoxy 
group, cyano group, a halogeno lower alkyl group, a hydroxy 
lower alkyl group, a cyano lower alkyl group, an amino lower 
alkyl group, nitro group, an azide group, an optionally 
substituted amino group, an optionally substituted carbamoyl 
group, an optionally substituted carboxyl group, mercapto group 
or a lower thioalkoxy group; the bond represented by the 
following formula : 
[chemical Formula 7] 



means a single bond or double bond; 

m means 0 or an integer from 1 to 6 and p means 1 or 2, 
respectively) ; and 

R 2 is a lower cycloalkylmethyl , a 2 , 2 - (alkylenedioxy ) ethyl 
or a group represented by the following formula: 



[chemical Formula 8] 



<R 6 ) q 

(wherein R 6 s are the same as or different from each other and 
each represents hydrogen, a halogen atom, hydroxyl group, a 
lower alkyl group, a lower cycloalkyl group, a lower alkoxy 
group, a lower alkoxyalkoxy group, an aryloxy group, an 
aralkyloxy group, a halogeno lower alkyl group, a hydroxy lower 
alkyl group, a cyano lower alkyl group, a halogeno lower alkoxy 
group, a hydroxy lower alkoxy group, a cyano lower alkoxy group , 
a lower acyl group, cyano group, nitro group, an optionally 
substituted amino group, an optionally substituted carbamoyl 
group, mercapto group or a lower thioalkoxy group, and two R 6 s 
may together form an aliphatic ring, an aromatic ring, a 
heterocyclic ring or an alkylenedioxy ring; and q means 0 or 
an integer from 1 to 5) . 
[0016] 

In the above definition, the "halogen atom" specifically 
means, for example, fluorine, chlorine, bromine or iodine, 
provided that fluorine is excluded in the definition of R 5 . 
[0017] 

The "lower alkyl group" means an alkyl group having 1 to 
6 carbon atoms, and the specific examples thereof include linear 
or branched alkyl groups such as methyl group, ethyl group, 




n-propyl group, i-propyl group, n-butyl group, i-butyl group, 
t-butyl group, n-pentyl group, i-pentyl group, neopentyl group, 
hexyl group, 1 - methylpropyl group, 1 -methylbutyl group and 
2 -methylbutyl group . 
[0018] 

The "lower cycloalkyl group" means a cyclic alkyl group 
having 3 to 8 carbon atoms, and the specific examples thereof 
include cyclopropyl group, cyclobutyl group, cyclopentyl group, 
cyclohexyl group, cycloheptyl group and cyclooctyl group. 
[0019] 

The lower cycloalkylmethyl group means a group in which 
the above-mentioned lower cycloalkyl group is bound to a methyl 
group, and specifically includes, for example, 
cyclopropylmethyl group, cyclobutylme thyl group, 
cyclopentylmethyl group, cyclohexylmethyl group, 
cycloheptylmethyl group, cyclooc tylmethyl group and the like. 
Among these, cyclohexylmethyl group is more preferred. 
[0020] 

The 2,2- (alkylenedioxy) ethyl group means a group (acetal 
group) in which the terminal carbon atom of the ethyl group is 
substituted with a cyclic alkylenedioxy group, and specif ically 
includes, for example, 2 , 2 - ( ethylenedioxy ) ethyl group (also 
known as ( 1 , 3 - dioxolan- 2 -yl ) methyl group), 2,2- 
(propylenedioxy) ethyl group (also known as ( 1 , 3 - dioxane - 2 - 
yDmethyl group), 2 , 2 - (butylenedioxy ) ethyl group (also known 
as ( 1 , 3 - dioxepan- 2 -yl) methyl group) etc. Among these, 2,2- 



(ethylenedioxy) ethyl group is more preferred. 
[002l] 

The lower alkoxy group means a group in which the 
above-mentioned lower alkyl group is bound to oxygen atom, and 
specifically includes linear or branched alkoxy groups such as 
me thoxy group, ethoxy group, n - propoxy group , i - propoxy group , 
n-butoxy group, i - butoxy group , t-butoxy group, pentyloxy group 
and hexyloxy group. 
[0022] 

The lower alkoxyalkoxy group means a group in which a lower 
alkoxy group is further bound to the above-mentioned lower 
alkoxy group, and specifically includes, for example, 
me thoxyme thoxy group, me thoxye thoxy group, methoxypropoxy 
group, ethoxymethoxy group, ethoxyethoxy group, ethoxypropoxy 
group, propoxypropoxy group etc. 
[0023] 

The aryloxy group means a group in which the group derived 
from an aromatic hydrocarbon is bound to oxygen atom, and 
specifically includes, for example, phenoxy group, naphthyloxy 
group etc . 

[0024] 

The aralkyloxy group means a group in which the group 
derived from an aromatic hydrocarbon is bound to a lower alkyl 
group, and the resulting product is further bound to oxygen atom. 
Specifically, for example, benzyloxy group , phenylethoxy group , 
phenylpropoxy group, naphthylme thoxy group etc. may be 



proposed . 

[0025] 

The halogeno lower alkyl group means a group in which one 
or more halogen atoms which may be the same as or different from 
each other are bound to the above-mentioned lower alkyl group. 
Specifically, for example, chloromethyl group, dichlorome thyl 
group, trichloromethyl group, fluoromethyl group, 
dif luoromethyl group, tri fluoromethyl group, fluoroethyl 
group, dif luoroethyl group, trif luoroethyl group etc. may be 
proposed . 

[0026] 

The hydroxy lower alkyl group means a group in which one 
or more hydroxyl groups are bound to the above-mentioned lower 
alkyl group. Specifically, for example, hydroxymethyl group, 
hydroxyethyl group, 2 , 3 - dihydroxypropyl group etc. may be 
proposed . 

[0027] 

The cyano lower alkyl group means a group in which one or 
more cyano groups are bound to the above-mentioned alkyl group. 
Specifically, for example, cyanomethyl group, cyanoethyl group, 
cyanopropyl group etc. may be proposed. 
[0028] 

The halogeno lower alkoxy group means a group in which the 
above-mentioned halogeno lower alkyl group is bound to oxygen 
atom; the hydroxy lower alkoxy group means a group in which the 
above-mentioned hydroxy lower alkyl group is bound to oxygen 



atom; and the cyano lower alkoxy group means a group in which 
the above-mentioned cyano lower alkyl group is bound to oxygen 
atom, respectively . 
[0029] 

The lower acyl group means a linear or branched acyl group 
derived from a fatty acid having 1 to 6 carbon atoms and 
specifically includes, for example, formyl group, acetyl group, 
propionyl group, butyryl group, isobutyryl group, valeryl group, 
isovaleryl group, pivaloyl group, hexanoyl group etc. 
[0030] 

The optionally substituted amino group means an amino group 
of which the nitrogen atom may be substituted with a lower alkyl 
group, a lower acyl group, a sulfonic acid residue etc., and 
a cyclic amino group is also included. Specifically, for 
example, amino group ( - NH 2 ) , methylamino group ( -NHCH 3 ) , 
dimethylamino group (-N(CH 3 ) 2 ), pyrrolidinyl group, 
pyrazolinyl group, piperidyl group, piperazinyl group, 
acetamide group ( CH 3 CONH - ) , propionamide group (C 2 H 5 CONH-), 
methanesulf onylamide group (CH 3 S0 2 NH-), ethanesulf onylamide 
group (C 2 H 5 S0 2 NH- ) , toluenesulf onylamide group (CH 3 (C 6 H 4 ) CONH- ) , 
N-methylacetamide group (CH 3 CON (CH 3 ) - ) etc. may be proposed. 
[003l] 

The optionally substituted carbamoyl group means a 
carbamoyl group of which the nitrogen atom may be substituted 
with a lower alkyl group etc. , and a group derived from the amide 
group of a cyclic amine is also included. Specifically, for 



example, carbamoyl group (-CONH 2 ), N-methylcarbamoyl group 
{ - CONHCH3 ) , N , N - dimethyl carbamoyl group ( - CON ( CH 3 ) 2 ) , N- 
ethylcarbamoyl group (-CONHC 2 H 5 ), N,N- diethyl carbamoyl group 
< -CON (C 2 C 5 ) 2 ) , N - methyl - N - ethyl carbamoyl group (- 
CON(CH 3 ) (C 2 H 5 ) ) , pyrrolidinylcarbonyl group, 
pyrazolinylcarbonyl group, piper idyl carbonyl group, 
piperazinylcarbonyl group etc. may be proposed. 
[0032] 

The lower thioalkoxy group means a group in which the 
above-mentioned lower alkyl group is bound to sulfur atom, and 
specifically includes, for example, methylthio group (-SCH 3 ), 
ethyl thio group (-SC 2 H 5 ) etc. 
[0033] 

Further, as the specific examples of the aliphatic ring 
formed by two R 6 s, cyclopentane ring, cyclohexane ring, 
cycloheptane ring, cyclooctane ring etc.; as the specific 
examples of the aromatic ring formed, benzene ring etc. ; as the 
specific examples of the heterocyclic ring formed, furan ring, 
thiophene ring, pyrrole ring, imidazole ring, oxazole ring, 
thiazole ring, triazole ring, pyridine ring, pyrazine ring, 
pyrimidine ring, tetrahydrof uran ring, tetrahydropyran ring, 
dioxane ring, dioxolan ring, piperidine ring, piperazine ring, 
morpholine ring, thiomorpholine ring etc.; and as the specific 
examples of the alkylenedioxy ring formed, methylenedioxy group, 
ethylenedioxy group, propylenedioxy group etc . , may be proposed , 
respectively . 



[0034] 

The lower alkoxycarbonyl group means a group in which the 
above-mentioned lower alkoxy group bound to a carbonyl group, 
and specifically includes, for example, me thoxycarbonyl group 
(-COOCH3), ethoxycarbonyl group (-COOC 2 H 5 ) etc. 
[0035l 

More specifically as the 4 - subs ti tuted piperidine 
compound (I) , for example, the following compounds may be 
proposed. Though, the present invention is not limited to them. 

(1) 1 -Benzyl -4- [ (5, 6 - dimethoxy - 2 - chloro - 1 - indanon) -1- 
yl] methylpiperidine , 

(2) 1 -benzyl -4- [ (5, 6 - dime thoxy - 2 - bromo - 1 - indanon) -2- 
yl] methylpiperidine, 

( 3 ) 1 -benzyl - 4 - [ (5 , 6 - dimethoxy- 2 - iodo - 1 - indanon) - 2 - 
yl] methylpiperidine, 

(4) 1 -benzyl - 4 - [ (5 , 6 - dimethoxy- 2 -hydroxy - 1 - indanon) - 2 - 
yl] methylpiperidine , 

(5) 1 -benzyl -4- [ (5, 6 - dimethoxy - 2 -methyl - 1 - indanon) -2- 
yl] methylpiperidine, 

(6) 1 -benzyl -4- [ (5, 6 - dimethoxy - 2 - ethyl - 1 - indanon) -2- 
yl] methylpiperidine, 

(7) 1 -benzyl -4- [ (5, 6 - dimethoxy- 2 - azido- 1 - indanon) -2- 
yl] methylpiperidine , 

(8) 1 -benzyl - 4 - [ (5 , 6 - dimethoxy - 2 - amino - 1 - indanon) - 2 - 
yl] methylpiperidine , 

(9) 1 -benzyl - 4 - [ ( 5 , 6 - dimethoxy- 2 -methyl amino - 1 - indanon) - 2 - 
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yl) methylpiperidine, 

(10) 1 -benzyl - 4 - [(5,6- dimethoxy - 2 - dime thy 1 amino - 1 - indanon) - 
2 -yl] methylpiperidine, 

(11) 1 -benzyl -4 - [ (5 , 6 - dimethoxy- 2 - acetamido - 1 - indanon) - 2 - 
yl] methylpiperidine, 

(12) 1 -benzyl - 4 - [ ( 5 , 6 -dimethoxy - 2 - me thane su If onamido- 1 - 
indanon) - 2 - yl ] methylpiperidine , 

(13) 3 - (1 -benzylpiperidin-4 -yl) - 2 - chloro- 1 -(2,3,4,5- 
tetrahydro- 1H - 1 -benzoazepin - 8 -yl ) - 1 -propanone , 

(14) 3 - ( 1 -benzylpiperidin-4 -yl) - 2 , 2 -dichloro- 1 - (2,3,4,5- 
tetrahydro- 1H - 1 -benzoazepin- 8 -yl) - 1 -propanone , 

(15) 5,7 -dihydro- 3 - {1 -chloro - 2 - [ ( 1 - (phenylme thyl ) -4 - 
piperidinyl] ethyl} - 6H-pyrrolo [4 , 5 - f ] -1,2 - benzol soxazol - 6 - 
one , 

(16) 5, 7 -dihydro- 3- {1, 1 - dichloro - 2 - [ (1- (phenylme thyl ) -4- 
piperidinyl] ethyl} - 6H- pyrrol o [4,5-f]-l,2 - benzoi soxazol - 6 - 
one , 

(17) 1- ( 2 -methyl - 6 -benzothiazolyl ) -3- [1- (phenylmethyl ) -4- 
piperidinyl] - 2 - chloro - 1 -propanone , and 

(18) 1- (2 -methyl - 6 -benzothiazolyl) -3- [1- (phenylmethyl) -4- 
piperidinyl] -2,2 - dichloro - 1 - propanone . 

[0036] 

The compound of the present invention may have an 
asymmetric carbon atom in the molecule and hence there may be 
optically active forms or racemic form. In the present 
invention compounds are not limited but include both of them. 
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Further, it may be a hydrate as well as an anhydride, and is 
not limited. 
[0037] 

The pharmacologically acceptable salt as referred to in 
the present invention is not particularly limited as far as it 
forms an addition salt together with the compound of the present 
invention. Specifically, mineral acid salts such as 
hydrochloride, hydrobromide , sulfate, nitrate and 
phosphorate; organic acid salts such as oxalate, maleate and 
fumarate; sulfonic acid salts such as methanesulf onate, 
benzenesulf onate and toluenesulf onate may be proposed. Among 
these, hydrochloride and oxalate are more preferred. 
[0038] 

In the case where optically active forms of the compounds 
of the present invention are needed, they can be obtained by 
any of the following methods: 

1) a method using an optically active reagent (asymmetric 
synthesis) ; and 

2) a method performing optical resolution of racemic form. 

[0039] 

Subsequently, to describe the present invention in detail, 
Examples are shown below, however, it is needless to say that 
the process for producing the compound of the present invention 
is not limited to them. 
[0040] 

Fvampl p 1 : 1 -Rpn?yl - A - I ( R r - d 3 m^thoxy- 2 - chl oro - 1 - indanon) - 
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9 -yi 1 TTiP i-hyipippri dine hvdrochl ori de 



[004l] 



[chemical Formula 9] 



O 



CH 3 0 



CH3O 




• HCI 



[0042] 

The following reaction was performed in nitrogen 
atmosphere . 

In 10 ml of tetrahydrof uran (THF) was dissolved 0 . 25 g (0.66 
mmol) of l-benzyl-4- [ (5, 6 - dime thoxy - 1 - indanon) - 2 - 
yl] methylpiperidine obtained in accordance with Example 4 of 
JP-A 1-79151. After cooling to -78°C, 0.99 ml (0.99 mmol) of 
a 1.0 M-lithium bis ( trimethylsilyl) amide/THF solution was 
added therein. After elevating the temperature from -78°C to 
-10°C over 30 minutes, the solution was again cooled down to 
-78°C and 0.13 g of a (0.97 mmol) N - chlorosuccinimide/THF (2 
ml) solution and 0.5 ml of hexamethylphosphoramide (HMPA) were 
added thereto. After gradually elevating the temperature from 
-78°C to room temperature and stirring for 2 hours, an aqueous 
saturated ammonium solution (50 ml) was added and the mixture 
was extracted with ethyl acetate (50 ml) . The organic layer 
was washed with 50 ml of brine, dried (MgSOj , and then 
evaporated. The residue was purified by NH- silica gel column 
chromatography (n-hexane/ethyl acetate system) and then by 
preparative thin layer chromatography (methylene 
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chloride/methanol system), to give 0.17 g (62%) of a free form 
of the title compound as a pale yellow oil. 

The oil was converted into a hydrochloride by a 
conventional method and recrystallized from ethanol/t -butyl 
methyl ether, to give the title compound as pale yellow 
crystals . 

Melting point: 202 to 204°C. 

X H-NMR (400Mz: CDC1 3 ) ; 5 (ppm) 1.66-2.28 (7H, m) , 2.60-2.74 (2H, 
m) , 3.37 -3.53 (4H, m) , 3.92 (3H, s), 3.98 (3H, s), 4.13 (2H, 
dd, J = 13.2Hz, J - 2 5.2Hz) , 6.80 (1H, s), 7.19 (1H, s), 7.42-7.4 7 
(3H, m) , 7.58-7.65 (2H, m) , 12.42 (1H, bs). 
ESI-MS; m/z = 414 (M+H+). 

[0043l 
Example 2 

1 -RPH7.yl - 4- f < 5 f fi-rHniPl-hoxv-2-hromo-1 -indanon) - 2 - 
yl ] nipfbyl p-i p^r-i Hiu p hyrirnrhl nridfi 
[0044] 

[chemical Formula 10] 
[0045] 

The following reaction was performed in nitrogen 
atmosphere . 

In 10 ml of THF was dissolved 0.25 g (0.66 mmol) of 1- 
benzyl-4- [ (5, 6 - dime thoxy - 1 - indanon) - 2 - yl ] me thy lpiperidine . 
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After cooling to -78°C, 0.99 ml (0.99 mmol) of a 1.0 M-lithium 
bis ( trimethylsilyl) amide/THF solution was added thereto. 

o o 

After elevating the temperature from -78 C to -10 C over 30 
minutes, the solution was again cooled down to -78 C and bromine 
(0.051 ml, 1.00 mmol ) / THF (2 ml) solution was added thereto. 
After gradually elevating the temperature from -78°C to room 
temperature and stirring overnight, an aqueous saturated 
ammonium chloride solution (50 ml) was added and the mixture 
was extracted with ethyl acetate (50 ml) . The organic layer 
was washed with brine (50 ml), dried (MgS0 4 ) , and then evaporated . 
The residue was purified by NH- silica gel column chromatography 
(n-hexane/ethyl acetate system) and then by preparative thin 
layer chromatography (methylene chloride/me thanol system) , to 
give 0.071 g (24%) of a free form of the title compound as a 
pale yellow oil. 

It was converted into a hydrochloride by a conventional 
method and recrystallized from ethanol/t-butyl methyl ether, 
to give the titled compound as pale yellow crystals. 
Melting point: 164 to 165°C. 

'H-NMR (4 00Mz, CDC1 3 ) ; & (ppm) 1.7 4 (1H, dd, J = 6.4Hz, J = 14.8Hz) , 
1.89 (1H, d, J = 13.2Hz), 2 . 0 4 - 2 . 2 8 ( 4H , m) , 2.33 (1H, d, J = 
14.8Hz), 2.65-2.80 (2H, m) , 3.42-3.68 (4H, m) , 3.92 (3H, s) , 
3.98 (3H, s) , 4.13-4.26 (2H, m) , 6.81 (1H, s), 7.22 (1H, s) , 
7.45 (3H, bs), 7.58-7.66 (2H, m) , 12.05 (1H, bs). 
ESI-MS; m/z = 458 (M+H+). 
[0046] 



Example 3 



1 - Rpn?yl - A - [ I R , -r^imPthnyy^ -hyrirovy - 1 - i ndanon) - 2 - 



yl 1 mpfhyl pi ppri rti np hydrorhl ori de 



[0047] 



[chemical Formula ll] 



O 



CH3O 



CH3O 




. HCI 



[0048] 

The following reaction was performed in nitrogen 
atmosphere . 

In 10 ml of THF was dissolved (0.25 g, 0.66 mmol) of 
1 -benzyl -4 - [ (5 , 6 -dimethoxy- 1 - indanon) - 2 -yl] me thylpiperidine 
After cooling to -78°C, 0.99 ml (0.99 mmol) of a 1.0 M-lithium 
bis (trimethylsilyl) amide/THF solution was added thereto. 
After elevating the temperature from -7 8°C to -10°C over 3 0 
minutes, the solution was again cooled down to -78°C and 0.02 
g (0.96mmol) - ( 1 0 - camphorsul f onyl ) oxaz iridin/THF (2 ml) 
solution was added thereto. After gradually elevating the 
temperature from -78°C to room temperature and stirring for 4 
hours, an aqueous saturated ammonium chrolide solution (50 ml) 
was added and the mixture was extracted with ethyl acetate (50 
ml) . The organic layer was washed with brine (50 ml) , dried 
(MgS0 4 ) , and then evaporated. The residue was purified by 
NH-silica gel column chromatography (n -hexane/ethyl acetate 
system), to give 0.26 g (quantitative amount) of a free form 



of the title compound as a pale yellow oil. 

It was converted into a hydrochloride by a conventional 
method and solidified by using diethyl ether, to give the title 
compound as a pale yellow amorphous. 

l K - NMR (400MZ, CDCL 3 ) ; 5 (ppm) 1.56-2.20 (7H, m) , 2.58-2.74 (2H, 
m) , 3.06-3.50 (5H, m) , 3.89 (3H, s), 3.97 (3H, s), 4.14. (2H, 
bs), 6.82 (1H, s), 7.11 (1H, s), 7.42 (3H, bs), 7.60 (2H, bs) , 
12 . 04 (1H, bs) . 
ESI-MS; m/z = 396 (M+H+) . 

[0049] 
Example 4 

fiynl-hpgi g of 1 - Rpn7y1 - 4 - J ( 5 6 - d i mp thoxv - 2 - methyl - 1 - 
-i nHannn) - 9 - yl 1 mPfhyl pipprifiinP hydrochl ori dfi 



The following reaction was performed in nitrogen 
atmosphere . 

In 10 ml of THF was dissolved 0.25 g (0.66 mmol) of 1- 
benzyl-4- [ (5, 6 - dimethoxy - 1 - indanon) - 2 -yl] me thylpiperidine . 
After cooling to -78°C, 0.99 ml (0.99 mmol) of a 1.0 M-lithium 
bis ( trimethylsilyl) amide/THF solution was added thereto. 
After elevating the temperature from -78°C to -10°C over 30 



[0050] 



[chemical Formula 12] 



O 




. HCI 



[005l] 
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minutes , the solution was again cooled down to - 7 8°C and 0 . 0 6 2ml 
(0.99 mmol) of iodomethane was added thereto. After gradually 
elevating the temperature from -78°C to room temperature and 
stirring for 4 hours, an aqueous saturated ammonium chrolide 
solution (50 ml) was added and the mixture was extracted with 
ethyl acetate (50 ml) . The organic layer was washed with brine, 
dried (MgSOj , and then evaporated. The residue was purified 
by preparative thin layer chromatography (methylene 
chloride/methanol system), to give 0.16 g (62%) of a free form 
of the title compound as a pale yellow oil. 

It was converted into a hydrochloride by a conventional 
method and recrystallized from ethanol/t -butyl methyl ether, 
to give the title compound as pale yellow crystals. 
Melting point: 194 to 195°C. 

'H-NMR (400Mz, CDC1 3 ) ; & (ppm) 1.19 (3H, s), 1.50-1.85 (5H, m) , 
2. 00-2. 14 (2H, m), 2.44-2.60 (2H, m), 2.83 (1H, d , J = 17 . 2Hz) , 
2.99 (1H, d, J-17.2H), 3.35 (2H, bt, J = 14H) , 3.90 (3H, s), 
3.97 (3H, s) , 4.08 (2H, bs), 6.82 (1H, bs) , 7.13 (1H, s), 
7.35-7.50 (3H, m) , 7.58 (2H, bs), 12.25 (1H, bs). 
ESI-MS; m/z = 394 (M+H+). 
[0052] 

F-v^mpI p R SynthPRiR of 1 - Rem ?yl - 4 - f ( 5 ■ 6 - d i me thoxv - 2 - a z i do - 
inrianon) - 2 -yl ] mpfhyl pi pp ri r\ i hydrochl nridfi 
[0053] 
[chemical Formula 13] 

2 6. 
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[0054] 

In N, N - dimethyl formamide (9 ml) was dissolved 0 . 30 g (0.65 
mmol ) of 1 -benzyl - 4 - [(5,6- dimethoxy - 2 -bromo - 1 - indanone) - 2 - 
yl] methylpiperidine obtained in Example 2, followed by adding 
acetic acid (3 ml) and a solution of 0 . 21 g (3.23 mmol) of sodium 
azide/water (6 ml) . After stirring at 70°C for 3 hours, the 
mixture was cooled down to room temperature and an aqueous 
saturated sodium carbonate solution (50 ml) was added. The 
resulting mixture was extracted with ethyl acetate (50 ml) . The 
organic layer was washed with brine (50 ml x 2) , dried (MgSOj , 
and then evaporated. The residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give 0.18 g (65%) of a free form of the title compound as 
a pale yellow oil. 

It was converted into a hydrochloride by a conventional 
method and recrystallized from ethanol/t-butyl methyl ether, 
to give the title compound as pale yellow crystals. 
Melting point: 153 to 154°C. 

a H-NMR(400Mz, CDC1 3 ); 5 (ppm) 1.64-1.74 (1H, s), 1.82-1.94 (2H, 
m) , 1 . 97 - 2 . 24 (4H, m) , 2.64-2.78 (2H, m) , 3.01 (1H, d, J = 17 . 2Hz) , 
3.13 (1H, d, J = 17. 2H), 3.40-3.56 (2H, m) , 3.91 (3H # s), 3.98 
(3H, s) , 4.20 (2H, dd, J = 13.2Hz, J = 19.6Hz), 6.82 (1H, s), 
7.16 (1H, s) , 7.40-7.47 (3H, m) , 7.58-7.67 (2H, m) . 
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ESI-MS; m/z = 421 (M+H+) . 
[0055] 

Hereinafter, pharmacological test examples for 
demonstrating usefulness of the compounds of the present 
invention as medicaments will be presented. 
[0056] 

Tn vitrn arpt yl rhnl inpstprasp inhl hitory effect 

1) Method 

Using rat brain homogenate as a source of 
acetylcholinesterase, esterase activity was assayed in 
accordance with the method of Ellman et al. 1J . That is, 
acetyl thiocholin as a substrate, a test compound and DTNB 

(5, 5 ■ -dithiobis (2 - ni trobenzoic acid)) were added to mouse 
brain homogenate, and after incubation, the produced 
thiocholine was reacted with DTNB to produce a yellow product. 
This was measured as a change in absorbance at 412 nm to obtain 
acetylcholineesterase activity. 

The acetylcholineesterase inhibiting activity of each 
test compound was obtained as 50% inhibition concentration 

(IC 50 ) . 

1} ; Ellman, G.L., Courtney, K.D., Andres, V. and Feathers tone , 
R.M., (1961), Biochem. Pharmacol., 1, 88-95. 
[0057] 

2) Test Compounds 

As the representative example of the compounds of the 
present invention, the compound of Example 1 was used after 
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dissolving it in physiological saline. 

[0058] 
3) Results 

Experimental results are shown below. 



Example 


IC 50 (nM) 


1 


2.0 


Donepezil Hydrochloride 


6.7 



From the above results, it is evident that the compound 
of the present invention has an excellent effect. 



[Designation of the Document] Abstract 
[Abstract] 

[subject] To provide a novel compound which is a medicament, 
specifically an acetylcholinesterase inhibitor, and further 
specifically an agent for preventing, treating or improving 
various types of senile dementia, cerebrovascular dementia or 
attention deficit hyperactivity disorder, various types of 
senile dementia, Alzheimer- type senile dementia etc. 

[Means for Solution] A 4 - substituted piperidine compound (I ) 
represetned by the following formula: 
[chemical Formula l] 




(i) 



(wherein R 1 and R 2 represent subs ti tuents) or a 
pharmacologically acceptable salt thereof, 
[selected Figure] None. 
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. # . • ••••• 

• •• 
•. 

) $:«l*-tSo 

(1) l-<yi?)i-4-[(5,6-¥* h^ri/-2-^nn-i— f >)-2— f;i/] ^^;btf 

(2) i-^>i?;b-4-[(5,6-^^ h^p ^-2-^n^E-i— f >)-2— f;b]^^-;bkf 

(3) l-^>^;i/-4-[(5,6-^* [>3f$/-2-3- f?-l-> f > *V »-2-> T ^ tf 
^ U > 

(4) l-^>^;i/-4-[(5,6-^^ h^r^-2-H Kn**/-l-> f > *V »-2->f 

(5) i-^>^;i/-4-[(5,6-^^ h**/-2-*3 1 ;i>-w>#v >)-2— on *^;bb? 
^ u ^ > 

(6) i-/Os;;i/-4-[(5,6-^^ h^p2/-2-x^;i/-w>^y >)-2-> f;i/] ^^-;btr 

(7) i-KyV)]/-4-[(5,6-i?* h*ci/-2-TV K-i— f >)-2— f;i/] 

(8) l-^>i/Vl/-4-[(5,6-i/^ h^i/-2-T^ y-W »-2-4M 

(9) l-^>i/7l/-4-[(5,6-^ h^i/-2-^^;i/T^ /-w y#j y)-2-> (M * 

do) i-/<>^;i/-4-[(5,6-^^ h^i/-2-^^7^ y-i— r >)-2->r;b 
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i i - 2 4 7 1*1 *5- # : 
.*. • : • 

(11) i-^>^;i/-4-[(5,6-^* b*is-2-T-t# ^ K-i-> f >#V y)-z-4 M ^ 

(12) l-^>^;i/-4-[(5,6-^^ h dp 2/ -2-^ #>x;b*>7^ K-W>#V>)- 
2-4 M *^;i/t^y 

(13) 3-(i-/<>^;btr^U 2?>-4->f ;i/)-2-^ n 0-1-(2,3,4,5-t- h7t Kn-iH 

-M>X7-^^>-8-f ;i/)-i-^n/W > 

(14) 3-(l-^>^;bt^y £?>-4-> f;i/)-2, 2-^/^7 p n-l-(2,3,4,5~r N5t K 

D-iH-M>X7t* tr >-8->r;i/)-i-^ , n/w > 

(15) 5,7-5; t: Kn-3-{i-^nn-2-[i-(7x^;^f;i/)-4-if^'j^-;i/]if 
;i/}-6H-n°n n [4,5-f]-i,2-^>X-f v^I-^-9-y-;i/-6-^-> 

(16) 5,7-^fc FD-3-{l,l-^'7 □ P-2-[l-(^oi-;b^^-;i / )-4-ti 0 ^U ^— 

x^;i/} -6H-n°n a [4,5-f]-i,2-K>x>f vtf-df-tf ^-;b-6-^-> 

(17) i-(2-^f;v-6-^>yf7 v / , j;v)-3-[i-(7i-;i/^f ;i/)-4-t:X'ji;- 
;i/]-2-^7 n p-i-:/p/w > 

(is) i-(2-^^;i/-6-^>y^ry*u;i/)-3-[i-(7a:x;i/^^;i/)-4-tf^y s;^ 
;i/]-2,2-s;^ p p-i-yp/w > 

o 

fettftt^ffi#i»§©fKf • mm • 
mmv^ffi • mm • &mm. 

[0 0 0 1 ] 
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• • * • • 

#¥i i — 2 4 7.x i's 

• • ***** 
• ••••••• 

D, Attention Deficit Hyperactivity Disease) O^&f • ftjjgf • 3fc#M<£: LT, 
[0 0 0 2] 

mWMtLXit. aLBftK*^^A' CDonepezil Hydrochloride, l-/<> £?;i/-4- [( 
h=3f£/-W >£V y)-2-^M *?-;t/fcf/*y • , U^f 

-Y > [Rivastigmine, N-Xf ;i/-N-^f >i3-[l-(i/^f ;b7 5 

J )3L+M 7xx;i/) , ^h'j7**-h CMetrifonate, (2,2,2- h U ^ D 0-1 
-tFndpi/Xf;i/)'J>ii;^f jV) , Jj&gft#4Mj> [Tacrine Hydrochloride, 
1,2,3,4-5=- h^H U >] , ^'fb7K^m^*^>^ ^ > [Galant 

hamine Hydrobromide] , £ ^"X-ir ■< ? ^ > [Neostigmine] , 7r7^f 
(Physostigmine) fc£f#&6 0 
[0 0 0 3] 

l # l r n e> a>asffi © * t% /mm ic «m s n t mm k. M-t s mmzhmtf 

o 

[0 0 0 4 ] 
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• • • • • 

i i - 2 4 7 .r i •& • • : • • • 
• ••••••• 

±7&(Dj:oiz^m^^^vjvitmnr^ mm t* & s $ e> izm ti £ mm 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
' [ft 5 ] 

(I) 

[0 0 0 9] 

[0010] 
[it 6] 
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%$M 1 1-2 4 7-f 1*5 



[0 0 1 1 ] 

R 4 1± tRUK^- * £ « T ;b 4f ;i/ m £ M * "T h . 

R 5 ttAn^>i?(tei7>)/iI^§:i<), tKn^pi/i, ii7;^;H 

i/7;it7;^;i/fi, 7^;it7;i/^;i/S, ^hni, r^Kfi 
, S^^tiTVNTfe i^T ^ gm^tiT^Tfe J: VN#;bA^e-f SSI 



[0012] 
[ft 7] 



Life l=t 



[0 0 13] 
[0014] 
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lit 8] 



(R 6 )q 

[0 0 15] 

6 

Kn^f«7;i/^;i/S, isTJi&MTJUrJim. ^u¥y<fmm.TJin**sm 

;S - — h nil, K«SftTVVC%J:v\y$y£, «»SnTV^t,J:v^;t 
6 

R Tf, ArDS*fc(j:7;^U>W^^MlTt)j;^ 

o 

[0 0 16] 
[0 0 17] 

n-^nnvi/S, i-^ntf;bS, n-^>;^ i-^^s, 

[0 0 18] 
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[0019] 
[0 0 2 0] 

2,2-(7;i/drl/>i;t^'»xf^li:(i, xf;H©^^iH^«7;b 

2-(x^l/>^;*-3f £/)x^;i^[EtJ£ : (l,3-i?^l-dpy9>-2— r;b)^^;bSJ. 2 
,2-(yntf uyis**is)3i-FjiM[M& : (1,3-^^-^pif >-2--f;i/)^^;b^] , 
2,2-(-7*i/2/i?**r*/)3L^)i,&[jM£x ■■ (i,3-^^-^-fe7\°>-2— r;u)^^;i/S] 
^ £*§Mf § ^1 i: £ 5 . r ti <b © * T* t) 2 , 2- (if U > 3f :> ) xf- «fc 

[0 0 2 1 ] 

. MtfoWizi l tWz-i l £* h*ym, 3Lb*ci/m. n-zfm$*ym. x-zfutf^ym 

, n->rh=^>^ i-^h^i/*, t-^h^ri/S. ^>^;i/^-dpi/^, ^^t^ 

* z/mm(DW.m $. tc \z#mk r jv n*ymzmifz>z.ttfvi£z> 0 

[0 0 2 2] 

i&m 7 ;i/ n * y 7 ;b n 2/ £ £ & > _hf 3<£M r ;u a * v H tc $ <b tc {g,m y ;i/ =r 

[0 0 2 3] 
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[0 0 2 4] 
[0 0 2 5] 

Wnn*?-toS. MJ^no^fjH, 7)i7tu t^to^ V7toHrxi *^;i> 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

;\u>fy iti&mrto mt.it. iff ih^ □ ¥ y iti&mrto * 

jurfrmtfmmm^izffi&Lfemz, zn^nMmtz. 

[0 0 2 9] 

wmrty tomtit, mmm i ~ 6 <Dmmmt)^mm^tiamm.^r=.it^-^7 
*stom-&MML, skftmz\tmz-\t-fcto^tom. r-t+tom. 7"nw-;n, 



1 2 



ffi|iE# 2000-3073639 



j.Sffiffl 1 - 2 4 7 1 1 5 

• r • • • • i 
• • • • _ • • • 

[0 0 3 0] 

^^WtC^MA«'T ^ 7«(-NH 2 ), 7«(-NHCH 3 ), 
f- ;u T ^ / » [-N (CH 3 ) 2 ] , □ U ^ - Jim. tf ^ 1/ U - fcT * u ^ t° 

r-fe^ ^ K«(ch 3 conh-). ti°^->y ^ k^(c 2 h 5 conh-), * 

#>*;1//}n-;1/7^ K«(CH 3 S0 2 NH-). x# yxjlfc-jlT $ F^(C 2 H 5 S0 2 NH-) 
, h;bx>^;bzfN-;i/T ^ FX [CH 3 (c 6 H 4 )C0NH-], N-*^;bT-fe# KH [CH 3 C0 
N(CH 3 H^£iMf£ 3 
[0 0 3 1 ] 

m^tiTV^Tt) £V\#;bA^-f ;bS£;Si!fcU St^/'^XAy^ Kfr£SS3*£*l 

ssfc-^tis. A#^c&M;U;£#;uA^;i/a(-coNH 2 ), n-t^jijjjiA^ 

■i )Vm (-C0NHCH 3 ) , N , N- V * ^ )l # JV A =E4 Jig [-CON (CH 3 ) £ ] , N- X^ ;i/ ;i/ A 

^E-r;i/«(-C0NHC 2 H 5 ), N,N-^x^;i/^;i//^^^;ba[-C0N(c 2 H 5 ) 2 ], N-^^;i/-N 
-x^;i/^;i//\'^^;i/^[-C0N(CH 3 )C 2 H 5 ], hf n U ^x^^i/jtfx;^ tT9!/U 
x;u^j;i/dfx;i/a, tf^ U ^;i/^7 x;i/^, t?/<^ 5^x;i/;*j;btf;x;i/g^£# 

[0 0 3 2] 

fgm^ r ;m */ m t. & , fa iai£M r ;i/ ^ ;v m t>mnm ^izffi&^t=.m*M 

[0 0 3 3] 

m; y v*-;^, truest t?y^>gt fl>7tF 



1 3 



fflfiff 2000-3073639 



: . 11-247115 



tfK^&ym, =tfrfcVyM. ^Jr=E)ntsV ym^Z> ffr*t vyVit* 
ymzfci&l<fcMtfoM£ LTMz-i£*^yyi?7t*i/m. ^uy*JJr*i/m. 

[0 0 3 4] 

i&m t ;i> =i # ;i/ jK - h \t , ttrsa<£ « t ;i/ n ^ # * ;i/ jK - t 
^> ^ ;b jjf - ;m (-cooc 2 h 5 ) m & m If £ Z. £ # T? £ £ . 

[0 0 3 5] 



(1 

K 
(2 

/< 

(3 
(4 



(5 
(6 

a: 

(7 

(8 
K 

(9 



i-K>i/;i/-4-[(5,6-^^ h^-iz-z-zfu^-i-^ytfj y)-2-4M ^^;i/tr 

l-K>£/';i/-4-[(5,6-^* h 3f S/-2-3- f > #V >)-2— f JV] **)\,\* 

l-/<>^;i/-4-[(5,6-^^ b3r>>-2-ti K n 3r f > #V >)-2— f;i/] 



i-K>^;i/-4-[(5,6-^* hdps>-2-^^;b-i— r >)-2--f;i/] j*^;t/tf 

i-^>^;i/-4-[(5,6->^^ h3f sy-2-x^;i/-i— f >#V »-2-4 M *^-;i/tf 

i-^>^;i/-4-[(5,6-^* h^i/-2-r^ K-W>#V >)-2->r;i/] *^;i/tf 

i-^>^;i/-4-[(5,6-i?^ s^^-2-r ^ y-w y#J y)-2— f ;H *^;i/tr 
ys?> 

l-^>^;i/-4-[(5,6-^* h^ri/-2-^^;i/T^ 7 f > #V »-2->( M * 
y 



2000-3073639 
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• • • • • • 

• • • . • • • • 

(10) M>;;H-[(5,6-i?^ b*Z/-2-V*?-)lT $ 7-1— ( y# J >)-2— f ;i/ 

(11) i-^>i/;i/-4- [(5,6-^7 ^ R-w>#V >)-2--f;i/] * 

(12) i-^>^;i/-4-[(5,6-i;* h*i/-2-* xyxjifcyr * R-i-> r>*V»- 

(13) 3-(l-/<>s;^/lf aCU ^>-4->f;i/)-2-^Dn-l-(2,3,4,5-^h^tl Kn-m 

-i-/<>XTif tf>-8->f ;i/)-i-yn/W y 

(14) 3-(l-^>^;i/tr^y i> , >-W;i/)-2 I 2-y^nn-i-(2 ) 3,4,5-fh7t: K 
□ -1H-1-^ y xt if tr >-8-> r ;i/) -l-y n ;W > 

(15) 5,7-^H FD-3-(l-^DD-2-[l-(7xi;Mf;i/)-4-^iJ 

M -6H- tf n n [4 , 5-f ] -l , 2-^ y X4 y ^- ^ V v* - ;i/-6->*- > 

(16) Kn-3-{i,i-^^nn-2-[i-(^x^;b7^;i/)-4-hf^u ;u] 
ji^;i/}-6H-t: 0 n n [4,5-f]-i,2-s<y X4 y -6-* y 

(17) i-(2-7^;i/-6-^>y^ryu;i / )-3-[i-(^x^;i/^^;i/)-4-if/<u 
ji}-2-? on-i-^nAV > 

(18) l-(2-* ^Jl-6-s< y y> 7!/'J;i/)-3-[l-(7x-iMf ;i>)-4- y *; - 

;i/]-2,2-S/^7 n n-i-7°nAV > 

[0 0 3 6] 
[0 0 3 7] 

*&&£<£>;£»i^ j*#>*;i/*>^f&, ^y^fyxjv^ym^ b)V^yxji 

*ymi&&¥<Dx)]sfrymi&zm'fz>z.}itfT:g£ 0 ztnb(D^i:^m.m^ v 



ffil£#2 000-30736 
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[0 0 3 8] 

(1) ft^iSffifc3«8«:JSv>, ^^"TS 0 

(2) ^-fe^^&^^si-rs. 

[0 0 3 9] 
[0 0 4 0] 

^ififeflf 1 l-^>^;i/-4-[(5,6-^^ FjrWPD-H> #V »-2-j M * 
[0 0 4 1 ] 



[0 0 4 2] 

#^¥1-79,151#^#©H»J4 {C^oT#£l-^>^;i/-4-[(5,6-^* h 3f 
f »-2->fM *^-;i/fcT/*y ^> 0.25g(0.66mmol) ^ h ^ t: KD7 

v>(THF) lOmllC^b, -78°C&c;«ft l.OM-U ^ ? A • If X ( h U ;* ^;t/ */ U 
F/THF^ 0.99ml (0 . 99mmol) U £ Q 30#|^ WT-781C ^ £-10 

°C*-e#^tfe^, ¥1^-78*0 IC^*PL, N-^nnnA^i^^F 0.13g(0.97mm 
ol)/THF(2ml)^£/\=^*^;i,7ftXjft;i/y * K(HMPA) 0.5iljgS&jiAbfe 

(50ml) ^Jpx., #Kai^;i/(50«l) tiffi U t=. B mWiM ZMmmtT b V V 



[ft 9] 



O 




• HCI 



ffi$E#2 000-307363 



** " • 1 - 2 4 7 1 1 5 

i • • • 

j^50m HCT^U ?£M(MgS0 4 )fL SElltfc, JSSE&NH-S/ U i3>f)\si]=7 A 

imommfa o.i7g(62%)&#£ 0 

lilt. 8SJt6*£fi©*«{t^ft*:fffc. 
gl& ; 202-204°C . 

^-NMR^OOMz.CDClg) ; 8 (ppm) 1 . 66-2 . 28 (7H , m) , 2.60-2.74(2H,m), 3.37-3.53( 
4H,m),3.92(3H,s),3.98(3H,s),4.13(2H,dd,J=13.2Hz,J=25.2Hz) v 6.80(lH,s),7.1 
9(lH,s),7.42-7.47(3H,m),7.58-7.65(2H,m), 12.42(lH,bs) . 
ESI-MS ; m/z=414(M+H+). 
[0 0 4 3] 

l-^>^';i/-4-[(5,6-^^ b*ris-2-7'n=E-l-4Zs#; y)-2~4 M * 

±ji&<v yy • i&mi&cp^f$ l 

[0 0 4 4] 
[ft 1 0 ] 



o 




■ HCI 



[0 0 4 5] 

i-^>^;i/-4-[(5,6-^* h^ri/-i— r >)-2-> r;u] *^;btf^u i?> o. 

25g (0 . 66mmo 1 ) £ THF 10mUc?g£?U -78°C 1 . 0M- U 5=- <7 A • tf^ ( h U 

U;i/) 7$ K/THF^M 0.99ml (0.99mmol) £&Ab7c„ 30#W;fr WT-78 
'C^^-lO'C^-e^Lfe^ #0-78°C^5^£PL, JlUt 0.051ml (1.00mmol)/TH 
F(2nl)^I?:aAbAc 0 -78°C ^ fC^£ U -|Ifft> g£fPf& 

-fbT>^-^A7K?§^(50ml)$:^^, Mx^;K50ml)-£»ffiLfeo «Ji£g£ 



2000-3073639 



** * • KVft^l 1 -2 4 7 1 1 5 
• • z • • 

• • • • • 

! , fc*6#>f;i/#<B*fflft^ft©3ffillltf: 0.071g(24%)£#£ o 
164-165°C. 

^-NMRC^OMz.CDClg) ; S (ppm) 1.74(lH,dd, J=6.4Hz, J=14.8Hz)a.89(lH,d, J=l 
3.2Hz), 2. 04-2. 28 (4H,m), 2.33(lH,d, J=14.8Hz) , 2. 65-2.80 (2H,m) , 3. 42-3.68(4H, 
m),3.92(3H,s) > 3.98(3H,s),4.13-4.26(2H,ra),6.81(lH,s),7.22(lH,s).7.45(3H,b 
s),7.58-7.66(2H,m), 12. 05(lH,bs) . 
ESI-MS ; m/z=458(M+H+). 
[0 0 4 6 ] 

M ^±n^y<v vy • iiMM 

[0 0 4 7] 

[ft 1 1 ] 



o 




• HCI 



[0 0 4 8] 

i-^>i?;i/-4-[(5,6-^^. s^£/-w y)-2-4M ^^;i/tf^U ^> o. 

25g(0.66mmol) £THF 10«UCigfl?U ~78°C SC?fr£|J^, 1 . 0M- U ^ ^ A • fc?X ( h U 
*^;W>U ;i/)T ^ K/THFjS« 0.99ml (0.99mmol) feSAUfe. 30#53frttT-78 

°c^e>-io°ct-e#^u^^, j?t>*-78°cfc?£i;pu (io-#>7t-x;i^x;i,) 

*WJ^> 0. 22g (0. 96mmo 1 )/THF (2m A -78°C £ * &C 
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| gift 0.26gO£Sl$) 

■ ! 1 H-NMR(400Mz,CDCl 3 ) ; 8 (ppm) 1.56-2.20(7H,m), 2.58-2.74(2H,m),3.06-3.50( 
5H f «),3.89(3H,s),3.97(3H,s), 4.14 (2H,bs), 6.82 (lH,s), 7.11 (lH,s), 7.42 (3H,bs 
),7.60(2H,bs) > 12.04(lH,bs). 
ESI-MS; m/z=396(M+H+). 
[0 0 4 9] 

l-K>^;b-4-[(5,6-^'^ hdpS/-2-^-^;i/-W >)-2-^f;b] * 

[0 0 5 0] 
Ut 1 2 ] 




HCI 



[0 0 5 1 ] 

i-^>^;i/-4-[(5,6-^^ h *ci/-l— f >)-2— f ;b] ^^-;bt: 0 ^U ^> o. 

25g(0.66mmol) £THF lOmUC^^U -78°C {C#2», 1 .0M- U ^ ^ A • tfX ( h U 

U;b)T^ K/THF?S?K 0.99ml (0.99mraol) ^^AL/7c„ 30^H^^T-78 
"Cfr^-lO^T'lMSLfc^ #tf-78°C JCMU 3-K**> 0.062ml (0.99m 
■ol)£$£ALfc. -78T;j&*e»#*tCgiR*T?#ffiU 4B£fM#fL «SfH&f[S7> 
^^^A7K?t^(50ml)$:^x., W j|if;i/ (50ml) T'fa ffi U ^»Jf &IM i lJ&'ft 



1 9 



miiE# 2 0 0 0 - 3 0 



i 



:\\W*1 1 -2 4 7 1 1 5 



/tf>f;i/tt<B*«ft^*©iM# 0.16g(62%)£f#fc o 
I n^F : 194-195°C. 

1 H-NMR(400Mz,CDCl 3 ) ; 8 (ppm) 1.19(3H,s), 1.50-1. 85(5H,m), 2. 00-2. 14(2H,m) 
.2.44-2.60(2H,m),2.83(lH,d,J=17.2Hz).2.99(lH,d,J=17.2H),3.35(2H,bt,J=14H 
),3.90(3H,s),3.97(3H,s).4.08(2H,bs),6.82(lH,s),7.13(lH,s),7.35-7.50(3H,m 
) > 7.58(2H,bs)a2.25(lH,bs). 
ESI-MS; m/z=394(M+H+). 
[0 0 5 2] 

mffiMl M>^>4-[(5,6-^^ K~l— f > # J y)-2-^f JV] * 

[0 0 5 3] 
{it 1 3 ] 




HCI 



[0 0 5 4] 

KEJ6«2Tf#fcl-'<>^;i/-4-[(5,6-s;^ H^rfy-2-yn^-l-^ >)-2--f 
;b] ^6F-;i/tf^U ^> 0.30g(0.65mmol) ^K.N-^^f j!/*;i/A7 ^ K(9ml)lC*gfl? 
U Iff S£ (3ml) £.7i?ifc-}~ h 'J 0.21g(3.23mmol)/7K(6«l)ig&&;&&;tfc Q 70 

, Bt^Ol^;i/(50ml)-ettttlL^ o fil^Mftt h U ^A7K^M(50mlX2) 



2 0 
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• . 1 -2 4 7 1 1 5 

• # • • 

I •. 

\^m<Dmmw o.i8g(65X)&f#fc. 

Sit, fc*fe«fi©*jEfl;^»&#fc. 
: 153-154°C . 

^-HMRUOOMz.CDClg) ; 5 ( PP m) 1. 64-1. 74(lH,s), 1.82-1. 94(2H,m), 1.97-2. 24( 
J 4H,m),2.64-2.78(2H,m),3.01(lH,d,J=17.2H2) > 3.13(lH,d,J=17.2H),3.40-3.56(2 
j H,m),3.91(3H,s) > 3.98(3H,s),4.20(2H,dd,J=13.2Hz,J=19.6Hz),6.82(lH,s),7.16 
■ (lH,s). 7.40-7. 47 (3H,«), 7.58-7. 67 (2H,«). 

ESI-MS; m/z=421(M+H+). 
[0 0 5 5] 

*«»C*»Wft^ft®BI8l4: UT©fMS:^tt«), «TK:aBi$U*««:» 
[0 0 5 6] 

In vitroT-fe^;i/n U y^TjZ^H^MM^M 
1) 

7tf;i/3>J>X^f7-t^fcbT, 9y MK*^*- K&JB^T, Ellm 
&nmt&®><DT tf;i/nij>x7f7- "tf ffi*?Stt & , 50%FHWS§S ( ic 50 ) 

^ ; Ellman.G.L. , Courtney, K.D. , Andres, V. and Featherstone,R.M. , (1961) ,Bioc 
hem. Pharmacol . ,7,88~95. 

[0 0 5 7] 
2) »ffc£-^ 



miiEff 2000-3073639 



9 • •mm 

'*. :'*4l 1 -2 4 7 1 1 5 

I [0 0 5 8] 

J 3) 



H»J IC~(nM) 



1 2.0 
S8F*KJf*» 6.7 



ffil£#2 000-3073639 
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mm: 

«^ Att^S. y ;b y /\ -f v - s^^f© ^ r§ • . e£#M V&2> mmit 
C-fb l ] 




(I) 



1 
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ffi m a m m m m 



(0 0 0 0 0 0 2 1 7] 
1.-&M*$BB 1 9 9 0^ 8JJ290 

& M MMMJCJ&m,I\fi}l\4 T| 6 #1 o# 



1 
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